Structural insights into the elastin mimetic (LGGVG)6 using solid-state 13C NMR experiments and statistical analysis of the PDB.
Elastin is a crosslinked hydrophobic protein found in abundance in vertebrate tissue and is the source of elasticity in connective tissues and blood vessels. The repeating polypeptide sequences found in the hydrophobic domains of elastin have been the focus of many studies that attempt to understand the function of the native protein on a molecular scale. In this study, the central residues of the (LGGVG)(6) elastin mimetic are targeted. Using a combination of a statistical analysis based on structures in the Brookhaven Protein Data Bank (PDB), 1D cross-polarization magic-angle-spinning (CPMAS) NMR spectroscopy, and 2D off-magic-angle-spinning (OMAS) spin-diffusion experiments, it is determined that none of the residues are found in a singular regular, highly ordered structure. Instead, like the poly(VPGVG) elastin mimetics, there are multiple conformations and significant disorder. Furthermore, the conformational ensembles are not reflective of proteins generally, as in the PDB, suggesting that the structure distributions in elastin mimetics are unique to these peptides and are a salient feature of the functional model of the native protein.